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(54) PISTON RING 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a piston ring 
with excellent sealability by preventing superposing of 
abutments of a seal ring and a backup ring, and mutual 
fixation thereof with a simple means. 
SOLUTION: This piston ring is composed of a seal ring 2 
provided with a stepped abutment, and a backup ring 3 in 
contact with an inner peripheral surface of the seal ring. 
A projection 2c is formed on the seal ring 2, on its 
portion other than the abutment, by press-fitting a 
fitting material 2b into a hole formed in widthwise 
direction of the ring 2, which fitting material 2b has a 
diameter larger than that of the hole and not more than 
the width of the seal ring. An abutment 3a of the backup 
ring 3 is engaged with the projection 2c. 




* NOTICES * 



JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A seal ring which has the stage association regio oralis. 
A back-up ring which touches inner circumference of this seal ring. 

Are the above the piston ring which it had and said seal ring, It has a height produced by 
pressing a fitting thing of length below said width fit in said hole more greatly than a diameter of 
a hole formed crosswise in positions other than said stage association regio oralis, and said 



JP-A-2001 -32935 



2/11 v , 



height is made to come to stop an abutment of said back-up ring. 

[Claim 2]The piston ring according to claim 1, wherein said fitting thing consists of metal, 
ceramics, or a synthetic resin. 

[Claim 3]A seal ring which has the stage association regio oralis. 
A back-up ring which touches inner circumference of this seal ring. 

Are the above the piston ring which it had and said seal ring, It has a hole penetrated from a 
peripheral face to inner skin in positions other than said stage association regio oralis, It has the 
height which pressed fit a fitting thing of a path smaller than said seal ring width in said hole, and 
was formed more greatly than a diameter of this hole in said inner skin, and this height is made 
to come to stop an abutment of said back-up ring. 

[Claim 4]The piston ring according to claim 3, wherein said fitting thing and said seal ring consist 
of identical materials. 

[Claim 5]The piston ring according to claim 1 or 3, wherein there is said height from a center 

section of the seal ring overall length in addition to an angle range of **10 degrees. 

[Claim 6]A piston ring of claim 1 , wherein inner circumference of said back-up ring comes to 

allocate further metal tension rings thru/or claim 5 given in any 1 paragraph. 

[Claim 7]Said seal ring and said back-up ring, A piston ring of claim 1, wherein a fluoro-resin 

which is formed with a fluoro-resin or a fluororesin composition, and forms said seal ring and 

said back-up ring is a fluoro-resin different, respectively thru/or claim 6 given in any 1 

paragraph. 

[Claim 8]Said fluoro-resin Tetrafluoroethylene resin, tetrafluoroethylene perfluoroalkyl vinyl 
ether copolymer resin, The piston ring according to claim 7 being at least one chosen from 
tetrafluoroethylene hexafluoropropylene copolymer resin and tetrafluoroethylene ethylenic 
copolymer resin. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the piston ring with which the piston of 
an oil free compressor is equipped and which carries out the seal of the fluids, such as air, 
inactive gas, and a refrigerant, about a piston ring. 
[0002] 

[Description of the Prior Art]As a piston ring which enabled it to maintain the airtightness 
between a piston and a cylinder over a long period of time, what consists of combination of the 
conventional seal ring, a back-up ring, and a tension ring is known. An example of the 
conventional seal ring is shown in drawing 4 and drawing 5 . Drawing 5 shows the perspective 
view of a piston ring for the expanded sectional view of the piston ring with which the piston is 
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equipped with drawing 4 . As shown in drawing 4 . the piston ring 1 which contacts the mating 
member 5 between the mating members 5, such as a cylinder, and piston 6 grade is allocated in 
the ring groove 6a established in the peripheral face of the piston 6, and is functioning as a 
sealing member. Two or more these ring grooves 6a are formed for sealing nature improvement 
and improvement in endurance. 

[0003]The seal ring 2 in which the piston ring 1 has the stage association mouth 2a as shown in 
drawing 5 , It comprises the back-up ring 3 which has the abutment 3a which touches the inner 
skin of this seal ring 2, and the tension ring 4 which touches the inner skin of this back-up ring 3 f 
and has the abutment 4a. as for the piston ring 1, the stage association mouth 2a and the 
abutments 3a do not overlap — as — for example, — It is attached so that a position may shift 
180 degrees, and it is allocated in the ring groove 6a. This is because a fluid leaks from an 
abutment part that the abutment 2a and the abutments 3a overlap and it stops functioning as a 
sealing member. 

[0004]As a material used for the seal ring 2, what controls the aggression and seH^abrasiveness 
to the mating member 5 is known using the resin composition which blended the alloy and carbon 
fiber of the copper system or an iron system with polytetrafluoroethylene resin (JP,58-72770,A). 

[0005]Using the material of a rubber system as a material used for the back-up ring 3, so that 
the seal ring 2 used together, the same material and the seal ring 2, and ** - may be contacted 
is known. 
[0006] 

[Problem(s) to be Solved by the Invention]However, when the piston 6 carries out both-way 
sliding of the inside of the mating members 5, such as a cylinder, The inclination of the piston 6 
to the pressure of a fluid, the tension of the tension ring 4, and the inner skin of the mating 
member 5, The uneven contact with the inner skin of the seal ring 2 and the peripheral face of 
the back-up ring 3, etc. become a cause, and the motion which rotates to the seal ring 2, the 
back-up ring 3, and the tension ring 4 occurs. As a result, the case where the stage association 
mouth 2a of the seal ring 2 and the abutment 3a of the back-up ring 3 lap on the circumference 
arises. When it overlaps, there is a problem of a fluid leaking from the overlapped part and 
reducing sealing nature. 

[0007]When the same material as the seal ring 2 is used for the back-up ring 3, Under the 
influence of the heat which the worn powder by which it is generated by wear of the seal ring 2 
enters between the seal ring 2 and the back-up ring 3, and generates by sliding with the seal ring 
2 and the mating member 5, and the pressure concerning a sealing member. The worn powder by 
which it was generated shows an adhesion effect, and there is a problem to which the seal ring 2 
and the back-up ring 3 adhere. 

[0008]When the material of a rubber system is used for the back-up ring 3, When the pressure 
concerning the seal ring 2 becomes large too much, the back-up ring 3 produces modification, or 
there is a problem to which the seal ring 2 and the back-up ring 3 adhere with the worn powder 
by which it is generated by wear of the seal ring 2. 

[0009]Thus, if the seal ring 2 and the back-up ring 3 adhere, the seal ring 2 will become uneven 
[ the power of pushing the mating member 5 ], and the case where the seal ring 2 and the mating 
member 5 do not contact uniformly will arise. It becomes easy to generate a seal leak and will 
stop achieving the function as a seal ring at this time. 

[0010]In order to prevent rotation of the seal ring 2, the back-up ring 3, and the tension ring 4, 
the piston ring with which a back-up ring and a seal ring have at least a locking means stopped 
mutually is known, but. There is a problem that processing for forming a locking means is 
complicated, and a conversion cost is high. 

[001 1]This invention was made in order to cope with such a problem, and an object of this 
invention is to provide the piston ring which prevents that the abutment of a seal ring and a 
back-up ring laps by an easy means, and mutual adherence, and has the outstanding sealing 
nature. 
[0012] 

[Means for Solving the Problem]A seal ring in which a piston ring of this invention has the stage 
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association regio oralis, It has a back-up ring which touches inner circumference of this seal ring, 
The above-mentioned seal ring has a height produced by pressing fit a fitting thing of length 
below width of a seal ring in the above-mentioned hole more greatly than a path of a hole formed 
crosswise in positions other than stage association regio oralis, and makes the above-mentioned 
height come to stop an abutment of the above-mentioned back-up ring. A fitting thing consists 
of metal, ceramics, or a synthetic resin. 

[001 3]A seal ring in which other piston rings of this invention have the stage association regio 
oralis, It has a back-up ring which touches inner circumference of this seal ring, The above- 
mentioned seal ring has a hole penetrated from a peripheral face to inner skin in positions other 
than the above-mentioned stage association regio oralis, It has the height which pressed fit a 
fitting thing of a path smaller than seal ring width in the above-mentioned hole, and was formed 
more greatly than a diameter of this hole in inner skin of a seal ring, and this height is made to 
come to stop an abutment of a back-up ring. A fitting thing and a seal ring consist of identical 
materials. 

[0014]In this invention, there is a height formed in a seal ring from a center section of the seal 
ring overall length in addition to an angle range of **10 degrees. Here, a position of a circle 
which a straight line by which a center section of the seal ring overall length passes along the 
central point of a seal ring from the lap center of an overlapped part of stage association regio 
oralis intersects is said. 

[0015]It comes to allocate the tension rings of further metal [ piston ring / of this invention / 
inner circumference / of a back-up ring ]. 

[0016]Fluoro-resins which a seal ring and a back-up ring are formed with a fluoro-resin or a 
fluororesin composition, and form the above-mentioned seal ring and the above-mentioned 
back-up ring differ, respectively. The above-mentioned fluoro-resin Tetrafluoroethylene resin, 
tetrafluoroethylene perfluoroalkyl vinyl ether copolymer resin, It is characterized by being at 
least one chosen from tetrafluoroethylene hexafluoropropylene copolymer resin and 
tetrafluoroethylene ethylenic copolymer resin. 

[0017]When a seal ring has a height in positions other than stage association regio oralis and 
makes the above-mentioned height stop an abutment of the above-mentioned back-up ring, a 
case where a stage association mouth of a seal ring and an abutment of a back-up ring lap is 
lost, and the sealing nature of a piston ring improves. A height can be formed by an easy means 
by obtaining more greatly than a path of a hole formed crosswise a height formed in inner skin of 
a seal ring by pressing fit a fitting thing of length below width of a seal ring in the above- 
mentioned hole. 

[0018]The height concerning other inventions can form a height by an easy means by forming in 
positions other than stage association regio oralis a hole penetrated from a peripheral face of a 
seal ring to inner skin, pressing fit a fitting thing of a path smaller than seal ring width in the 
above-mentioned hole, and being formed more greatly than a diameter of this hole. In this case, 
fitting and a sticking tendency improve by using a fitting thing and a seal ring as an identical 
material. 

[001 9]Since a hole which serves as an intensity weak point to stress to a center section of the 
seal ring produced at the time of a seal ring nest by carrying out a height except the range of 
**10 degrees from a center section of the seal ring overall length is avoidable, breakage at the 
time of a nest, etc. can be prevented. 

[0020]It is a fluoro-resin which has the non cohesiveness excellent in material of a back-up ring, 
and since it differs from material of a seal ring, adherence of a seal ring and a back-up ring can 
be prevented, and a seal function of a piston ring can be maintained. 
[0021] 

[Embodiment of the Invention] Drawing 1 explains an example of the piston ring of this invention. 
Drawing 1 is a perspective view showing the component and its assembly state of a piston ring. 
The piston ring 1 is obtained by assembling the seal ring 2, the back-up ring 3, and the tension 
ring 4, as shown in drawing 1 in order toward an inner ring from an outer ring of spiral wound 
gasket. The seal ring 2 is in the outermost layer of the piston ring 1, contacts walls, such as a 
cylinder, and carries out the seal of the fluids, such as oil, air, inactive gas, and a refrigerant. The 
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back-up ring 3 is formed in contact with the inner skin of the seal ring 2, and the power forced 
from the pressure added from a fluid or a tension ring is made to start a seal ring at ** - and it 
prevents the leakage of the fluid from the stage association mouth 2a. The tension ring 4 is 
pressed toward seal ring 2 and back-up-ring 3 outer peripheral direction, and raises the seal of a 
fluid more. 

[0022]Above Although the sectional shape in particular of three rings is not limited, as shown in 
drawing 1 , a section is a rectangle and it should just be the shape which arranges the back-up 
ring 3 to the inner skin of the seal ring 2, and can arrange a tension ring to the inner skin of the 
back-up ring 3. 

[0023]If it is in this invention, as shown in drawing 1 . when the height 2c formed in seal ring 2 
inner circumference stops the abutment part 3a of the back-up ring 3, the piston ring 1 is 
constituted. Such composition can protect the lap of the stage association regio oralis 2a of the 
seal ring 2, and the abutment part 3a of a back-up ring. 

[0024]The height 2c forms a predetermined hole crosswise [ of the seal ring 2 ] f and it is 
obtained by pressing fitting thing 2b of the length below width fit more greatly than the path of 
this hole. The size of the height 2c should just be a height which has the height which can set 
with the path of fitting thing 2b and can stop the back-up ring 3 at least. The shape of a hole 
should just be the shape which can press fitting thing 2b fit, for example, should just be 
cylindrical shape, a multiple column, and the shape that can press fitting thing 2b of spherical ** 
fit. The shape of the hole which can press fit in these cylindrical and spherical fitting thing 2b 
which is easy to produce the height 2c is preferred. When pressing cylindrical and spherical 
fitting thing 2b fit, a height can be easily formed by making the path of a hole a little smaller than 
the diameter of a cylindrical or spherical fitting thing. 

[0025]When cylindrical, fitting thing 2b makes the diameter the length below the width of the seal 
ring 2 for the pillar height, when spherical. It is for fitting thing 2b not to exceed the width of the 
seal ring 2. 

[0026]The material of fitting thing 2b can be used if it is the material which has the hardness 
which presses fit in the hole of the seal ring 2 and can form the height 2c. Metal, ceramics, or a 
synthetic resin is mentioned as a material which can form the height 2c. In these, since the 
synthetic resin whose hardness is harder than especially the material of the seal ring 2 unites 
with the seal ring 2, it is desirable. If it is stainless steel, there are also no worries about the fault 
by rust, and since it is low cost, it is desirable. 

[0027] Drawing 2 and drawing 3 explain other heights concerning this invention. Drawing 2 is a 
perspective view showing the component and its assembly state of the piston ring which has 
other heights, and drawing 3 is an A-A sectional view in drawing 2 . 2 d of holes penetrated from 
a peripheral face to the seal ring 2 in inner skin are formed in positions other than stage 
association regio-oralis 2a. Next, the fitting thing 2e is pressed fit in 2 d of this hole. The fitting 
thing 2e projected to the inner circumference of the seal ring 2 forms a height. Let this fitting 
thing 2e be a path smaller than the width of the seal ring 2 a little more greatly than the 
diameter of 2 d of holes. The height of the projection portion of the fitting thing 2e should just be 
height which can stop the back-up ring 3 at least. The inner shape of 2 d of holes and the 
outside of the fitting thing 2e should just be similar figures, for example, the fitting things 2e are 
cylindrical shape, many prismatic forms, etc., and the shape of 2d of holes and the fitting thing 2e 
should just be a form where 2 d of holes can press these fit. The fitting thing 2e makes the 
diameter of a pillar the length of less than the width of the seal ring 2, when cylindrical. It is for 
the diameter of the fitting thing 2e not to exceed the width of the seal ring 2. 
[0028]The material of the fitting thing 2e can be pressed fit in the hole 2d of the seal ring 2, and 
if it is the material which can be united with the seal ring 2, it can be used. Since members can 
be especially unified by press fit as they are the seal ring 2 and an identical material, it is 
desirable. 

[0029]As for the height 2c and the fitting thing 2e, it is preferred to form in the position which 
does not cause change to the outer diameter of the seal ring 2. As for the height 2c, specifically, 
it is preferred to form in the inner skin side of the seal ring 2. As for the fitting thing 2e 
projected to the peripheral face, cutting and removing is preferred. The position of the height 2c 
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and the fitting thing 2e is formed in positions other than stage association regio-oralis 2a of the 
seal ring 2. Since it is excellent in intensity to provide in the field which counters the stage 
association regio oralis 2a preferably, it is desirable. It is a position which counters especially the 
stage association regio oralis 2a, and if it is from the center section of the seal ring overall 
length in addition to the angle range of **10 degrees, it will not damage at the time of a seal ring 
nest. 

[0030]When the inside of a piston reaches a maximum temperature, even if each ring develops to 
a circumferencial direction by thermal expansion, the crevice between abutment parts the 
crevice between the abutment parts of the seal ring 2, or the back-up ring 3 and the tension ring 
4. It sets up so that it may not be set to 0. 

[0031 ]The material used for the tension ring 4 can be used if it is the material in which the 
shape of a spring which can give the power forced on the back-up ring 3 is shown. For example, 
metallic materials and resin materials, such as stainless steel (SUS) and iron-cobalt, are 
mentioned. 

[0032]The material used for the back-up ring 3 is a different material from the material of the 
seal ring 2, and consists of material containing a fluoro-resin. The material of the seal ring 2 and 
different materials are used in order to prevent the seal ring 2 and the back-up ring 3 from 
adhering with the worn powder of the seal ring 2. 

[0033]As an example of the fluoro-resin in the resin composition for back-up rings, 
Tetrafluoroethylene resin (it carries out abbreviated to PTFE hereafter), the tetrafluoroethylene 
perfluoroalkyl vinyl ether copolymer resin. (It carries out abbreviated to PFA hereafter), the 
tetrafluoroethylene hexafluoropropylene copolymer resin. (It carries out abbreviated to FEP 
hereafter), polychlorotrifluoroethylene resin resin. (It carries out abbreviated to PCTFE 
hereafter), tetrafluoroethylene ethylenic copolymer resin. (It carries out abbreviated to ETFE 
hereafter), chlorotrifluoroethylene ethylenic copolymer resin. (It carries out abbreviated to 
ECTFE hereafter), polyvinylidene fluoride resin (it carries out abbreviated to PVDF hereafter), 
the tetrafluoroethylene hexafluoropropylene perfluoroalkyl vinyl ether copolymer resin (it carries 
out abbreviated to EPE hereafter), etc. are mentioned. 

[0034]PFA and FEP are preferred, especially when it is more preferred from the field of non 
cohesiveness to use PTFE, PFA, FEP, ETFE, etc. and it uses the thing of a PTFE system as a 
seal ring also in these. 

[0035]The content of only an above-mentioned fluoro-resin, i.e., a fluoro-resin, the back-up ring 
3 100% of the weight of a thing can be used. Various kinds of fillers can also be added if needed 
in addition to a fluoro-resin. In this case, it is a fluoro-resin to back-up material so that the non 
cohesiveness of a fluoro-resin may not be barred. 97 to 70 % of the weight, filler 3- 30 Weight % 
is preferred. 

[0036]The material used for the seal ring 2 is the resin composition for seal rings which added 
the filler to thermoplastics. PTFE used for the back-up ring 3 as thermoplastics, Various fluoro- 
resins, such as PFA and ETFE, aromatic-polyether-ketone resin, aromatic polyether ether 
ketone resin (it carries out abbreviated to PEEK hereafter.), polyphenylene sulfide resin, aromatic 
polyester resin, polyamide resin, polyimide resin, etc. can be used. Also in these, a point to PTFE 
which is excellent in self lubricity, sealing nature, heat resistance, chemical resistance, etc. is 
preferred. 

[0037]the inside of PTFE — weight average molecular weight 3 million-1000 — the polymer of 
10,000 — the melting point Since the melt viscosity in the temperature of not less than 327 ** 
is high, it is desirable. As such PTFE, :Argo chlorofluocarbon by MONTEJISON, the Du 
PontrTeflon, ICI company make:Fluon, and :poly chlorofluocarbon by Daikin Industries, LTD. are 
mentioned. 

[0038]As shape of the abutment part of the seal ring 2, a stage association mouth excellent in 
the sealing performance of a seal and what is called a step cut are preferred. As shape of the 
abutment part of the back-up ring 3, nest nature and productivity are thought as important and a 
straight cut is preferred. 

[0039]The piston ring 1 of this invention can be used for the piston of an oil free compressor. 
[0040] 
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[Example]The seal ring concerning this invention and the material used for production of a back- 
up ring are shown below. 

1) PTFE : Teflon 7 J (made by Dupont-Mitsui Fluorochemicals) 

2) PFA : Teflon PFA 340- J (made by Dupont-Mitsui Fluorochemicals) 

3) FEP : Teflon FEP100-J (made by Dupont-Mitsui Fluorochemicals) 

4) ETFE : AFURONCOP C88A (made by Asahi Glass Co., Ltd.) 

5) PEEK:150P (made by the Victrex MC company) 

6) Carbon fiber (it carries out abbreviated to CF hereafter) : MLD30 (made by Toray Industries, 
Inc.) 

7) Copper-lead eutectic crystal powder (it carries out abbreviated to Cu-Pb hereafter) : CL-At- 
100-KJ4 (made by Fukuda Metal Foil & Powder) 

8) Tungsten disulfide (it carries out abbreviated to WS 2 hereafter) : reagent (made by Wako Pure 
Chem) 

9) graphite: — KS-6 (made by Lonza) 

[0041 ]It mixed according to a quantity given [ the material on Example 1 - Example 5, and the 
comparative example 1 ] in Table 1, and the seal ring and the back-up ring were fabricated, a 
seal ring — cutting — the outer diameter phi — thick 50 mm 2.0 mm and width It was 
considered as the shape of 3.0 mm and abutment shape was used as the stage association 
mouth. The phi0.8mm hole was made in the neighborhood near inner circumference from the 
cross direction in the position which counters a stage association mouth, phi1.2mm resin pins 
were pressed fit, and the projection was formed in inner skin. The comparative example 3 did not 
form a projection, a back-up ring — the outer diameter phi — thick 46 mm 1 .0 mm and width It 
was considered as the shape of 3.0 mm and abutment shape was considered as the straight cut. 
A tension ring is thick. They are outer diameter phi44mm and width about 0.5-mm stainless steel 
SUS304. The shape of 3.0 mm was processed and abutment shape was considered as the 
straight cut. It assembled so that the projection of the seal ring of a piston ring might engage 
with the abutment of a back-up ring, and the piston ring was obtained. 

[0042]This piston ring was fitted into the piston ring groove, and the piston was produced. The 
outer diameter of a piston is phi49.8mm and the piston ring groove is provided on the 
circumference of a piston. The obtained piston was included in the inside diameter phi50mm 
cylinder, and it evaluated by measuring the amount of leaks. An evaluation result is shown in 
Table 1. 
[0043] 
[Table 1] 
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[0044]As shown in Table 1, since the stage association mouth of a seal ring and the abutment of 
a back-up ring did not lap, as for the piston equipped with the piston ring of Example 1 - 
Example 5, sealing nature was maintained for a long period of time. Example 5 did not have big 
influence in sealing nature, although the seal ring and the back-up ring had produced adherence. 
[0045]According to the quantity of a statement, material was mixed to the Example 6 - example 
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9 table 2, and the seal ring and the back-up ring were fabricated. Seal rings are outer diameter 
phi50mm, the thickness of 2.0 mm, and width by cutting. It was considered as the shape of 3.0 
mm and abutment shape was used as the stage association mouth. It is from the center section 
of the seal ring overall length at the position which counters a stage association mouth. The 
phi2mm hole penetrated from a peripheral face to inner skin was made in the position of 15 
degrees. On the other hand, they are phi2mm and length. 2.7-mm cylindrical resin pins were 
pressed fit and the projection of 0.7-mm height was formed in inner skin. ****** of the 
peripheral face cut and removed. Material of cylindrical resin pins was used as the seal ring and 
the identical material. Back-up rings are outer diameter phi46mm, the thickness of 1.0 mm, and 
width. It was considered as the shape of 3.0 mm and abutment shape was considered as the 
straight cut. A tension ring is thick. They are outer diameter phi44mm and width about 0.5-mm 
stainless steel SUS304. The shape of 3.0 mm was processed and abutment shape was 
considered as the straight cut. It assembled so that the projection of the seal ring of a piston 
ring might engage with the abutment of a back-up ring, and the piston ring was obtained. 
[0046]This piston ring was fitted into the piston ring groove, and the piston was produced. The 
outer diameter of a piston is phi49.8mm and the piston ring groove is provided on the 
circumference of a piston. The obtained piston was included in the inside diameter phiSOmm 
cylinder, and it evaluated by measuring the amount of leaks. An evaluation result is shown in 
Table 2. 
[0047] 
[Table 2] 
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[0048] Like Example 1 - Example 5, since the stage association mouth of a seal ring and the 
abutment of a back-up ring did not lap, as for the piston equipped with the piston ring of 
Example 6 - Example 9, sealing nature was maintained for a long period of time. Adherence with 
a seal ring and a back-up ring was not produced, either. 
[0049] 

[Effect of the Invention]The piston ring of this invention is material which a back-up ring and the 
seal ring which has a stage association mouth are stopped mutually, and is mutually different. 
Since a back-up ring consists of material containing a fluoro-resin, the stage association mouth 
of a seal ring and the abutment of a back-up ring do not lap, and it does not adhere mutually. 
As a result, good sealing nature is maintained for a long period of time. 
[0050]Since the height formed in the inner circumference of a seal ring engages with the 
abutment part of a back-up ring as a locking means, a back-up ring and a seal ring can be 
certainly stopped by a simple means. As a result, better sealing nature is maintained for a long 
period of time. Since especially a height presses a fitting thing fit in the hole which it is obtained 
by pressing fit a larger fitting thing than this bore diameter in the hole formed crosswise [ of the 
seal ring ], or is penetrated from the peripheral face of a seal ring to inner skin and is formed in 
it, a locking means can be acquired by a simpler means. 

[0051]Since there is a height from the center section of the seal ring overall length in addition to 
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the angle range of **10 degrees, the mechanical strength of a piston ring improves. 
[0052]Since the inner circumference of a back-up ring comes to allocate further metal tension 
rings, Since the fluoro-resins which the resinous principle which constitutes a back-up ring is 
formed with a fluoro-resin or a fluororesin composition, and form a seal ring and a back-up ring 
differ, respectively, sealing nature and a mutual sticking tendency improve more. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view showing the component and its assembly state of a piston 
ring. 

[Drawing 2] Thev are other perspective views showing the component and its assembly state of a 
piston ring. 

[Drawing 3] It is an A-A sectional view in drawing 2 . 

[Drawing 4] It is an expanded sectional view of the conventional piston ring. 
[Drawing 5] It is a perspective view of the conventional piston ring. 
[Description of Notations] 

1 Piston ring 

2 Seal ring 

2a Stage association mouth 
2b and 2e Fitting thing 
2c Projection 

2 d Hole 

3 Back-up ring 
3a Abutment 

4 Tension ring 
4a Abutment 

5 Mating member 

6 Piston 

6a Ring groove 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[0 042] COfX h> y >^/?:f x h>y >^ptc 
KpL-T, f X h>5rf^b/c 0 fXh>©^«04 
9.8mm-e*«3. f x h>y >^p«f x h>©pua±«: 
WLV)ht\X\<*Z>„ f#6tlfcfX h>?:F*9S*50mm©'>y 

>^{cfflji^. y-*a*sd^-rsc£tcj:o#fiiL 

[0 04 3] 

mi) 



C6) 



<£H2 001-32935 
10 





n s « 


1 


i 


2 


3 


4 


5 


*1 P T P P 


69 


69 


69 




t*f% 
w) 


EG 




o 

o 


o 
O 


a 

a 


OA 

zu 


o 
O 


a 
o 




in 

lb 


lb 


lb 




lb 


10 




7 
i 


7 
1 


7 

■ 




7 
i 


7 


PEEK 








80 






*1 PTFE 








100 


80 




PPA 


100 




95 






80 


ETFE 




100 
















5 




20 


20 






W 






*T 


ft 




o 


o 




O 


O 


X j 



*l 

42 



20 



30 



[0 04 4 ] ^HCTK^-Jr^fC, Hife^ll ~Sfe(fe0d5 CD 

fx b>y>^£l£tfL/tfx j/-*y>$r© 

m 5 - A- y > y 4 » * T » 7* V > ^ 4 a$B#£ £ 
[004 5] HSfefll 6 ~HSfe#l9 

»2fcfBts©«Kt£oTtt*4£s£u ~>-;uy >y*j 

^IJttIXiCj;!3^*50rmi, 2.0mm, ifl 3.0mm©ff2 

tttb, ^PJf2tttt|gtt£UP4Ufc„ 

6 15 ft©{4ffik:, ^SW* i 6rtjg®ica®T-2>*2mm 
©Ttfc&ttfc. — 2k <*>2mm. S3 2.7mm©PWi1#l§JJi§ 
fc*>£KAU rtJSMtC 0.7mmlS3O3i^a?:^Lfc. 

fl|t-><Dttm->-^y>^4|5l-tt*44 Ufc„ A* * 
7v7V>?it. ^S</>46mm> fam 1.0mm. fg 3.0nm© 
mXt U £(,>PJ£tKteX [-U- h io > b 4 Lfc. $ 
fc> 7 : ->>'3>y>^ti. ^JP 0.5mm©Xf->U'Xi!S 
US 3 0 4&ftg*44nn. 4§ 3.0rtm©^tCjI]XU. 
OPf»XhL'-F*5hil / fc 5 £xh>y>^© 
i>-;uy ^^o^/t? » 7'y >y©-£i>p«:^ 
^-f S J; 5 KffltiT fx h > y > ^£f#fc „ 
[0 04 6] c©t'x h>y>^*tf x h>i/>*Wc 

i^lt, tfX h>*ff*SLfc. fX h>©?f@««*>4 
9.8mmr* 0 . f X > > y > i'liJfX h >©RjiJWt 
ta:W€>il-ri>S. f#e.n/cf X h>?:F^S*50mm(D->y 

> ^(cffiiA^. y - * S£#j5e-r .5 c 4 «c <t i? a t 

[0 04 7 ] 
[*2] 



^ ^ — m 


6 


7 


M 

8 


9 


is—**) >ir 
*1 P T P E 


69 


69 


69 




CP 


8 


8 


8 


20 


Cu-Pb 


16 


16 


16 




ws, 


7 


7 


7 




PEEK 








80 


*1 PTFE 








100 


PPA 


100 




95 




ETPE 




100 












5 








-8- 


-8- 






O 









SE) *1 



40 ^ 



50 



[0048] 1 ~mspii5 tmmc. mmrne^ 

HSS^9CDfX h>y >y?:SI#bfcf X h>« v 

y > ^cog^^t^p l>^v 9t ~j ~?' y > ^©^i>p 4 

*/c, J/-*'J>yi;<9 f 7"y>^4©@#4>^ 
[0049] 

[|^BJ©^J*] ^Bjcot-X h > y > !/it. t>~7 v 

y > y iaff^i>p%tr 2. ^>-;u y > ^4*sffiS(c 

)\> y > ^cdk^up 4^* v 97 v v y > ^©^i»p 4 
jWMfcfcr. *fefflS«:H3|M-SC43Wac>. -e<DM 

[0 0 5 0] M?Si ir, ->-;by>^ort 
StcffjfiS; $ hfcggaff j^v 97 ^ V y > ^©^-c ^p 
Sf5K:^-r ^©r. y i>7 y V y > 

«fcc>*^-;i'y>y?:Siii{c^±-r^c4^-c#-2)«, -e© 

jagp*^ ~>--'L'y>y©iiii*[pi(c^RS$n/-c7 ! v:K: > 

y > ^©^jg^^rt^a^wa-r-s^cc^^j* 



C7) 

UL 

[0 0 5 1 ] ^Sg|J*^>-;UV >#£g©tt»*a»»6 ± 
iog©ftg®BJSmct * 3©^ fx h > y > y©ii*£ 

[o o 5 2 ] ^vzr ywfafflic. $ht£.&m 

ig©7 u >^ 3 >l)>:Wi2K$ftT&&©-C\ S/c. /< 
[HnoflMtftSMI!] 10 

tan fx h > y > y©»SE5**s <tcf *<onar« 
[02] tx h > y > d/©«WES3R*» J: iyf-eosaar 
[03] H2«c4»wsA-AKfflia'r*a. 

[04] fi£5fc©fX h>y>^OJfc^Wrffi@-C*S. * 
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[0 5] fi£*© fX h > y > ^©$4?10-C*^,„ 
[*?#©s&9n 

1 f x h > y > ^ 

2 ~>-;uy>^ 
2 a gtft^UP 

2 b. 2 e 
2c 

2d y\ 

3 ^j^^'J^ 

3 a £-(,>P 

4 7->-> 3 >y>^ 

4 a ■^•UP 

5 ffi^attf 

6 f X h > 
6 a y > y» 




2e 

/ 



